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I. Introduction
Background Menstruation, a unique event in the life of developing females, is one of the milestones of puberty. It involves the cyclical shedding of the inner lining of the uterus which is controlled by the hormones produced by the hypothalamus and pituitary glands located in the brain (1) .
Menstrual hygiene refers to personal hygiene practices during menstruation. This personal hygiene management starts with the choice of best sanitary materials, its proper utilization, disposal and body cleanliness (2) . Menstruation is still regarded as something unclean or dirty in society. Seclusion of the menstruating girls/women and restrictions being imposed on them in the family not to participate in a different activity while on menses have reinforced a negative attitude towards this phenomenon (3) .
Worldwide, nearly 52% of the female population (26% of the total population) is of reproductive age. The majority of these women and girls will menstruate each month for between two and seven days. Despite the challenges related to menstrual hygiene management, menstrual hygiene has been routinely ignored by professionals in the water sector, and in the health and education sectors too (4) .
In Ethiopia, like in many parts of the African Countries, menstrual hygiene management is one of the critical problems adolescent girls facing while they are in school. This is mainly due to lack of infrastructure as well as poor management of the existing facilities which are important for the management of menstrual hygiene. Menstrual hygiene practices are clouded by taboos and sociocultural restrictions even today, resulting from ignorance of the scientific facts and hygienic health practices, necessary for maintaining positive reproductive health (5) .
Though menstruation is a naturally occurring event, it is associated with misconceptions, poor practices, and challenges among girls in developing countries. However, much is not documented; class-absenteeism and poor menstrual hygiene practices are common problems among adolescent girls.
In Ethiopia, 11% of girls change their menstrual cloths once a day. Girls commonly use rags torn from old clothes and use their dress tied in a knot to keep the sanitary cloths in place. Most girls rinse their rags in water without using soap; dry them under the bed; hang them in hidden, often unhealthy places in the house or on the roof, where they can grow mold. Such practices may increase susceptibility to infection (2) .
Poor menstrual hygiene and inadequate self-care are major determinants of morbidity and other complications among the younger age group. Some of these problems include reproductive tract infections, urinary tract infections, scabies in the vaginal area, abdominal pain, absence from school, and complications during pregnancy (6) .
In spite of these issues, menstrual hygiene has been largely neglected by the sector and other sectors focusing on sexual and reproductive health, and education. Even though the specific infections, the strength of the effect, and the route of transmission, remain unclear, it is plausible that poor MHM can affect the reproductive tract. Studies revealed that women who frequently use the reusable type of pad, and less frequently wash their genital during menses were at risk for lower reproductive tract infection, especially for bacterial vaginosis. Also, Baislye et. al reported that using cloths or cotton wool for menstrual hygiene is also a single most predictive for bacterial vaginosis infection(6) (7) .
In a study conducted in Uganda among school girls, Julia et.al reported that about 90% of the schoolgirls didn't meet the minimal criteria for safe MHM, which indicates the issue needs urgent responses from the concerned body. On the other way, the rate of genital irritation, discharge, and concern of malodor is higher among poor MHM girls. In addition to resulting in missing school, poor MHM also leads to a feeling of shame, worrying that odor may disturb the class and low self-esteem, which may results in psychological problems like depression during menses (8) .
In the absence of parental and school support, girls cope, sometimes alone, with menses in practical and sometimes hazardous ways. Due to economic constraints or because of the females thought that it is taboo to ask parents for money to buy sanitary pads, they turn to transactional sex to get money for buying sanitary pads (9) .
Menstruation is a silent issue in girl's life which is further affected by the teacher's perception and school resources. Because of this, many girls remain absent from schools during menstruation and sex education is also often neglected from the school curriculum which negatively impacts the student's life. Educational policy analysis in lower and middle-income countries indicated that out of the 20 countries' educational policy included in the study, the MHM didn't get focus and even not mentioned in the all educational policy and in many of the countries' school curriculum (10) . In most of the schools, both male and female teachers are not ready to discuss menstruation and menstrual hygiene management with students. Many of the schools are male dominant and female teachers are not available. Teachers often skip such topics in books as they do not want any open discussion in the class or to escape from the questions asked by students. Also many were reported being absent from school due to lack of disposal system, broken lock/doors of toilets, lack of water tap, bucket, and poor water supply (11) (12) .
The type of absorbents used during menses depends on the awareness of the existing materials, economic status, cultural acceptability, availability in the local market and personal preferences.
Ideally recommended sanitary material for safe MHM is commercially available sanitary pads.
However, though female reports they were using pads just not to be stigmatized, the most commonly mentioned alternatives were old clothes (rags), blanket or pieces of (bedding) mattress. Panties, socks, towel, cotton wool or tissue paper were also sometimes reported as absorbents for menses blood. When girls' menses start unexpectedly, grass or leaves plucked from the ground around the schoolyard was reported to be the only option that schoolgirls have once they faced menses at school (9) .
Proper disposal of used menstrual material is still a challenge for many countries of the world. Because of this, most of the women dispose of their sanitary pads or other menstrual articles into household solid wastes or garbage bins that ultimately become a part of solid waste.
In countryside areas, most women use reusable and non-commercial sanitary materials like reusable pads or cloths. Thus, they generate a lesser amount of menstrual waste as compared to women in urban areas who rely on commercial disposable pads (13) . While they are in the schools, due to the lack of hygienic facilities like dust bins, girls throw their pads in the toilets. In some cases, girls threw away their used menstrual clothes without washing them. As sanitation systems were designed with urine and feces in mind, they are unable to cope with the menstrual absorption materials and will block the sewerage and causes blockage or backflow (12) .
In general, different studies were conducted on the issue related to menstruation and menstrual hygiene management among school females in Ethiopia. However, the way they measured the hygienic practice of menstrual hygiene varies. Many of the studies use practice assessing questions and based on the number of items they grouped MHM as good or bad or as poor or good. We believe that such classification is not objective, not comprehensive and it doesn't meet with the actual/standard definition of menstrual hygiene management. Because of this, it is even difficult to compare or to conclude the extent of poor menstrual hygiene management with the currently existing works of literature in the country.
So, this study assessed practices of menstrual hygiene management and associated factors among high school Females in Ambo Town West Showa Zone, Ethiopia, using the four major areas of the MHM which is in line with the internationally recognized definition of MHM with the following specific objectives.
1. What extents of high school females were practicing unsafe MHM? 2. What are the underlying determinants of MHM practices among high school Females?
II.

METHODS
Study area:-The study was conducted in Ambo town, Oromia regional state, Ethiopia. With a population of about fifty thousand, Ambo is located 112 km west of Addis Ababa. Ambo is the capital city of West Shoa Zone. Concerning the education facility, there was one government & one private University, three private colleges, two Preparatory schools, five high schools and seventeen primary schools in the Ambo Woreda.
Study Design and Period
The institutional-based cross-sectional study design was conducted and data was collected from March 01 to 15/2018.
Source population
The source populations were all female students attending high schools in Ambo city, West Shoa Zone, Oromia regional state.
Inclusion and exclusion criteria:
All female students who started menses were included in the study.
Sample size and Sampling Techniques
There were five high schools (4 governmental and 1 private) in Ambo town. In the city, the total number of students enrolled in high school levels for the academic year 2017/18were 5230 out of which 2829 were males and 2401 were females.
The sample size was determined based on the assumption of simple random sampling (SRS) method using the formula for a single population proportion. Since we were unable to get a proportion from the previous study which is similar to our study plan, we decided to take P=50% assuming that fifty percent of school females were practicing unsafe MHM. Using 0.05 margin of error, the sample size was calculated as follows: n= (Zα/2) 2 p (1-p) = (1.96) 2 X (0.50x0.50) = 0.9604 =384 d 2 (0.05) 2 0.0025
Where,
n= the desired sample size p= Prevalence of schoolgirls who expected to practice poor MHM Z= is the standard normal score set at 1.96 (95% confidence interval) d= is the margin of error to be tolerated (5%)
Since the source population was finite, the sample size correction approach was applied and a 10% nonresponse rate was added. The final sample size was 364.
Sampling procedure
There were five high schools in Ambo town (4 governmental and 1 private). They were: Ambo secondary school, Bakalcha Secondary school, Awaro Secondary school, Liben Macha secondary school & Future generation hope secondary School. The participants from each School were selected using probability proportional to the number of female students they had.
The schematic procedure for selecting the study participants is described in figure elsewhere.
( Fig 1) .
Data collection tools and methods
To collect the data, self-administered technique, interview, observational and FGD techniques were used. Quantitative data were collected using structured and pretested questionnaire containing both open-ended and closed-ended questions. The questionnaire was adopted from different works of literature developed for similar purposes by different authors and then modified to suit the local condition so that it doesn't contradict with the local cultures and beliefs.
Five female data collectors, diploma holders, were recruited and trained for two days on the objective of the study, how to support participants and how of consent taking from participants.
The questionnaire was prepared first in English and then translated into Afan Oromo and Amharic (the commonest local languages).
For qualitative data, a semi-structured interview guide was prepared to collect data from school director. Observational checklist which assesses the presence of separate toilets for males and females, presence of water around the toilet, cleanness of the toilet, presence of waste disposal bins in /around the toilet and other related issues were prepared and utilized.
Five focus group discussions (FGDs) (one at each school) were conducted to gather information from a total of 36 school females aged 15 to 20. The females were selected purposively by the help of the school director based on their school performance, age and their residence so that the group will be balanced in its structure. The FGDs and in-depth interview was tape-recorded and transcribed later. Data analysis was done through a thematic analysis approach. The patterns of experiences were derived from the transcripts, either from direct quotes or through paraphrasing common ideas. Data from all the transcripts relating to the classified patterns were identified and placed under the relevant theme where it complements the quantitative findings.
Data quality assurance
To ensure the quality of the collected data, data collectors were trained well, the principal investigators and filled supervisors check the completeness and clarity of the questionnaire immediately after received from the respondents in the field.
Data management and analysis
The collected data were checked visually for completeness then, coded and entered into Epi data version 4.5 statistical packages. Descriptive analysis such as frequency distribution with percentage was computed. To assess the association between dependent and independent variables by controlling for confounders, first binary logistic regression was run and variables with p-value <=0.25 and the variables which are known to have an association with dependent variables from reviewed literature were selected for Multiple logistic regression analysis.
Statistical significance was declared at P-value <0.05 with 95% confidence interval (CI).
The study variables Dependent Variables
Menstrual hygiene management practice (safe or unsafe) 
Independent Variables
Ethical considerations
After the proposal passed through different stages, Ethical clearance was obtained from the ethical review committee of the College of Medicine and Health Sciences, Ambo University.
During the fieldwork, the objective of the study was clearly explained for the study participants, the confidentiality of the data to be collected and the right not to participate was also assured.
Consent forms were distributed for each of the participants who were age greater than or equal to 18 years and after they read the consent form, the participants were asked to confirm their participation in the study by signing the consent form. For those who were aged less than 18 years, an assent letter was sent to their family through the students. Accordingly, all of the Females family signed and sent it back the assent for us.
We used the STROBE cross-sectional reporting guidelines (15) .
III. Results
Out of the 364 participants intended to be included, 336(91.5%) were responded fully to the distributed questionnaire. The mean ages of the participants were 16± 2.25 SD years. The majority of the students were urban residents (92.9%), single in marital status (93.8%), at the age of less than or equal to 17 years (92.9%) (Table-1 ). 
Menstrual Hygiene management related Awareness and practice of the respondents
In this study, the mean age at menarche was 13.9± (0.71SD). About 175(51.7%) of the respondents reported that their menses stayed up to seven days per cycle. The majority (about 73%) reported that they had awareness about menses before menarche. Mothers were the leading (47%) source of information about menses for the respondents. About 82.2% of the females reported that it is easy for them to discuss menses with their mothers. The respondents were asked "how you rate your preparedness for the first menses?" with the option of not at all, well prepared, not well prepared or I don't remember. Accordingly, only 31% reported that they prepared well for the first menses while the others reported not prepared well or don't remember.
About 81(24%) of the participants don't know the existence of commercially available sanitary pads. Nearly 17% of the respondents reported that the source of menses blood is organs other than Uterus like abdomen, vagina and or others. The respondents were also asked "what is the cause for the menses bleeding?" and about 26% reported it is God curse or disease (Table-2 Out of the total 336 study participants, nearly 25% of them reported that they don't know the presence of commercially available sanitary pads and 12% reported that they used rag clothes for managing their menses blood in the recent menses. Ten percent of the respondents reported that they disposed of the sanitary pad/materials they used in open filed. The respondents were also asked how could they managed their menses if faced at school and about 32% reacted that they leave home if faced suddenly bleeding.
Concerning the frequency of cleaning the genitalia during menses, 43.7% reported that they have cleaned the genital area with soap and 16.5% cleaned their genitalia with tissue paper or piece of clothes.
In order to come up with the comprehensive MHM practice as safe or unsafe, we used the four major criteria from UNICEF definition of menstrual hygiene i.e. MHM is Women and adolescent girls use clean material to absorb or collect menstrual blood, and this material can be changed in privacy as often as necessary for the duration of the menstrual period. MHM includes using soap and water for washing the body as required and having access to facilities to dispose of used menstrual management materials (2) . In this study, menstrual hygiene management is considered to be safe if it fulfills the following criteria otherwise considered being unsafe. The data collected through observation indicated that all schools (4 both public and one private) have latrines in the school compound. Each toilet is separated and labeled for both men and females. But, except one which is a private school, the others have poorly maintained. They have no water source or nonfunctional water source, no door, and locks. The toilets were not clean enough; even some of them were filled, and difficult to utilize. In general, it lacks proper waste disposal, hand washing and menstrual hygiene facilities which makes it difficult for girls to change and dispose of absorbent materials secretly. 
Factors Associated with unsafe menstrual hygiene management
Both bivariate and multivariable logistic regression analyses were done to identify factors associated with MHM practices. In bivariable analysis: age, marital status, religion, parental educational status, respondents living status (with whom she is living currently), the major source of information about menses, frequency of discussing menses with their mother have an association with unsafe MHM practice. After running multiple variable analyses, variables like age, religion, father educational status, frequency of discussing menses with their mother were significantly associated with unsafe menstrual hygiene management practice.
Accordingly, compared to age greater or equal to 18 years, those females in the age of less than 18 years were 84% less likely to be their MHM practice is unsafe 95% CI, [AOR: 0.16(0.045, 0.57), P=0.005]. Females whose fathers were attended degree and above were 72% with [AOR:
0.28, 95% CI: 0.10, 0.88, P-value of 0.03] less likely their menses is unsafely managed compared to those whose father can't read or write. Compared to those female who reported that they almost never discuss about menses with their mother, females who reported they frequently discuss about menses with their mother (think that it's easy or very easy for them to talk about menses with their mother) were 70%, [AOR: 0.30, 95% CI: 0.13, 0.71, P-value of 0.006] less likely their menstrual hygiene management practice was unsafe.
Compared to those females who reported that they used media (electronic/books) as common source of information about menses related issue, those who claimed their school teacher were common source of info on menstrual issue were 3.75 times more likely to be unsafe (AOR:3.75, 95% CI: 1.75, 8.00) P= 0.001). (Table-4 ) 
IV. Discussion
In this study, about 53.6 %( 95% CI: 48.5, 58.6) of the school females MHM practice was unsafe. This finding is lower when compared to studies conducted in Bahir Dar, in Nekemte, Ethiopia, and in Uganda in 2014/15 among school girls, in which the prevalence of unsafe MHM practice was 75.5%, 60%, and 90.5% respectively (7, 13, 14) . The observed difference in prevalence could be due to the difference in the year of the study period. The two previous studies were conducted almost four years back. Over this long period, there might be an improvement in accessibility and availability of sanitary pad, improvement in the awareness of females about menstrual hygiene, improvements in water and sanitary (WASH) facilities in the school environment. For instance, about 64.3% of respondents used a sanitary pad in the current study and this is higher compared to the previous study conducted in Bahir DDar and Wollo in which only 44.9 % and 33% reported using sanitary pads during the recent menses respectively(18) (14) .
The majority (46.3%) of the study participants reported that the main source of information about menses was their mother, which is similar to a study conducted in Nekemte, west Oromia and in sokota, Nigeria (14, 17) . But, it is, in contrast, to study in the Northern part of Ethiopia by
Population council office in which the majority (40%) of females received information about menses from their teacher instead of mothers(9%) (17) . This difference is most probably because of cultural differences. In the Northern part of Ethiopian regions, where child marriage is high, females/girls are considered as ready for marriage or a sexual debut if she started experiencing menses. To escape this, females may hide their menses from their mothers and request teachers for information about menses (20) .
Even though the school females were reporting they get information from different sources like parents, teachers, friends, and media, they don't believe that the information they were getting is sufficient enough in enabling them to practice safe MHM practice. The information they get is too minimal, they shy to ask detail about menses in the class and it is also taboo in the community to talk detail about menses with parents. Even what they commonly ask their teacher was asking permission to leave class for menses reason or describing menses as a reason for absent from class. Because of this, the FGD discussants urge if there is an accessible way of communicating detail information about menses and its safe management.
"The majority of our school females lack enough information on how to manage their menstruation and afraid to ask or discuss the issue of the menstrual cycle with their teachers or parents. We didn't get any readable material which prepared with the local language for better information and knowledge."(18 years FGD discussants from Ambo secondary School)
About 32% of school females reported that they left school if they suddenly faced menses at school. This is most probably because of the lack of facilities necessary for menstrual blood management. Our observational finding at school also indicated that there were toilets in all schools and separated for both males and females. But, some of them lack doors which are not conducive for privacy, almost all of them have no water facilities, and some of them were dirty.
"The school compound and latrine area has no concerned cleaner, and because of unavailability of water, the toilet is always dirty and offensive which is not safe to use or change modes"
(female FGD discussant from Bakalcha school )
Lack of water and sanitary facility is also contributing to school absenteeism. For example, about 32% of the respondents were absent at least once in the last three menstrual cycles for a reason related to menses. Out of them, 54% reported that they were absent from the class because of unable to get a safe sanitary pad. The FGD finding also supports this finding. Even when female students come to school while they were on menses, their feeling is easily understandable by teachers as they are on the menses. One of the female school teachers portrayed the status of females on menses as following:
"We know their conditions in the class if one female student is on her period. She is not attentive and looks worried, frequently changes her place to back and left the class after all students leave the class" (A Female teacher from one of the school)
More than 32% of the females used homemade alternative sanitary materials for managing their menses blood. This homemade alternative material reaches from old clothes/rags to clean new clothes. These old clothes may put the women at risk for infection and allergic reactions for their skin around the genitals. This finding is similar to the study conducted in Udaypur, Nepal (21) .
The MHM practice was varied by females' age. Those females in the age of less than 18 were 84% [95%, AOR: 0.16, CI: 0.05, 0.57] less likely their menstrual hygiene management practice was unsafe. This could be because most of the time younger age groups are more likely to be supported by family compared to their older sisters and older age females are considered as they are already aware of about menses and related issues (20) .
The other variables related to MHM status is the frequency of discussing menses with parents. In this study, compared to females who rarely talk about menses with their mothers, those who frequently discuss with mothers were 70% less likely [95% AOR: 0.30 CI: 0.13, 0.71] their MHM is unsafe. This is because the more the female discuss menses with their family about menses and another SRH issue, the more likely they will develop confidence and get support from their parents and even easy for them to request for money to buy a sanitary pad, soap and other materials for sanitation.
Limitation of the study
The menstrual hygiene issue is something considered taboo in the community and too sensitive to discuss openly. This may contribute to social desirability bias. So the interpretation of this finding should put this into consideration. In addition, since this is a cross-sectional study, it doesn't necessarily indicate cause and effect relationships.
Conclusion and Recommendation
Generally, we have tried to estimate the prevalence of unsafe menstrual hygiene management with the concept definition of MHM and its associated factors. Accordingly, we can conclude the following from the above finding:  A high number (53.6%) of school females' MHM is unsafe. This poor management of MHM practice may put them at risk for reproductive organ infection, allergic reaction around the genital area, fear of smell, shyness, low self stem finally may be ended up with school abstention and low school performance.  About 32% of school females absent from school due to menses related reason especially water, sanitation, and hygiene facility-related problems in the schools. This gap is one of the factors which may affect the achievement of sustainable development goal number 4, 5, and number 6 directly.  Almost all of the schools were not female friendly for managing their menstrual hygiene.
 Female students urge for detail information about menses, MHM, and affordable sanitary materials.  Age of the females, frequency of discussion with their parents, source of information and fathers educational status were significantly associated with MHM status Based on the above finding, we would like to recommend the following:
To rid off the current MHM challenges that school females are facing, comprehensive and different sectors collaboration is important. Specifically, education sectors, WASH sectors, and health sectors bear the lion shares. To achieve safe MHM at school level:
Females should get detail information about menses, its safe management and the consequences of poorly managed menses blood. This can be achieved through continuous awareness creation by establishing clubs mainly working on MHM, regularly preparing and distributing pamphlets in the local language. For the achievements of the above things, the schools should work with its stakeholders including health sectors.
In addition, the educational office should urgently emphasize on fulfilling water, sanitation and hygiene facilities at school, and regular monitoring of those existing to be fully functional.
Government and nongovernment organizations working on the WASH sector should also give focus on availability, accessibility, and affordability of menstrual hygiene pads.
Any programs working to improve the MHM should target the age of the female, mothers and teachers, sustainable information source for females so that their program will be a success.
Finally, further studies are needed on the type of sanitary pad that that is preferable, socially acceptable, sustainable, and environmentally friendly. The proposal for the study was submitted to the Ethical Review Committee of College of Health and Medical Sciences, Ambo University for approval and clearance. Accordingly, the study was checked for its ethical issue and a permission letter was obtained. The letter for support was written from the college of medicine and Health Sciences, Ambo University to all selected Schools.
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